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Abstract of JP 2001247399 (A) 

PROBLEM TO BE SOLVED: To provide a rr 
for producing high-resistance GaN crystal la; 
effective by application during the productior 
GaN-based field-effect iransistor(FET). S 
This method for producing high-resistance GaN 
crystal layers 2A and 2B comprises doping at leas 

group of C, Mg and Zn when the GaN crystal is 
epitaxially grown. Specifically, Mg or Zn is doped i: 
a hydrogen atmosphere at >=600 deg.C 
temperature when the GaN crystal is epitaxially 
grown or the Mg or Zn is doped at >=1 * 1 017 cm-: 
concentration and C is then doped at >= . . 
cm-3 concentration when the GaN crystal is 



x 1018 




http://v3.espacenetxom/publicationDetails^iblio?DB=EPODOC&adjacent=true&loc... 201 0/01/1 5 



esp@cenet — INPADOC Patent Family 



1/1 v 



Family list 

3 application(s) for: JP2001247399 (A) 
i SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD 
X THEREFOR 

Inventor: ISHII HIROTATSU Applicant: FURUKAWA ELECTRIC CO LTD 

EC: IPC: H01L21/26S;H01L21/33B;H01L2mi2; 

(+7) 

Publication info: JP2001210657 (A) — 2001-08-03 
_ METHOD FOR PRODUCING HIGH-RESISTANCE GaN CRYSTAL 
' LAYER 

Applicant: FURUKAWA ELECTRIC CO LTD 



Hication info: JP2001247399 (A) — 2001- 
N field-effect transistor, inverter di 
>cesses therefor 



: C30B29/38; C30B23/02; H01L21/203; (+15) 



.: US2001015437 (A1) - 2001-08-23 



Applicant: ISHII HIROTATSU, ; YOSHIDA 
SEIKOH 

IPC: H01L21/203; H01L21/20S; Hi 
(+12) 



http://v3.espacenetxonVinpadoc?DB=EPODOC&locale=en_EP&FT=D&CC=JP&N... 2010/01/15 



<I9)B*BMHW UP) 02) & H # fft & (A) (U)mHHWiHM» 

#^2001-247399 
(P2001-247399A) 
(4S)4MBB ¥jSl3^9 Mil B<2001.9.11) 



(51) IntCl.' staffs-*!- 

C30B 29/38 
23/02 

HOJL 21/203 
21/205 
21/338 



HO 1 L 21/203 
21/205 



) 4G077 
5F045 

/I 5 F 1 0 2 
5F1 03 



taat* sat* »^«©i&3 ol (44i) 



C21>fflBHW 


l$Jg2000 - 58829(i 


>2000- 58829) 


Cn)HWA 


000005290 












(22)fflSB 


¥fK12¥3^3B 


2000.3.3) 




j£sO&=fttHKAK>i*j 2 TS 6 # 1 ^ 








(72)£BJf# 


§eb mm 




























(74)f^aA 


100090022 










#a± ftPI fir 













(54) vmex&m K^GaN*«Jl©««#ft 
(57) [KM] 

[ HH ] G a N £ F E T(0®mizmm LXWh^M 

mo a maNrimxmzm-t* . 

isst. c. Mg, z n<m*^mimh^< t i i s 

«PS»J K-trv^-TS WBStG a NgfiJB 2 
A. 2B t 7)fi^ffiT?,'). H-{*6^«s. GaNSS^r 

(5, GaNJ£J|£xe?^^Wfcr%'$-£5|gfc:. Mg 
4fcttZ nfc 1 x l 0»cr»ia±«WET1 < -ey? r L 




•■(2) 001-247399 (P20 0 1 -ch, ft 



1 ] GaNg B ^If^y^«I?« 
RC, C, Mg, Zn^)|¥*^iliftLl,^>5r<tG lffl 

GaNSfiJi<a»itm 

[11*112] GaNiKih7*yt«*?« 
Bfc. ;ffl*6 0 0mtO*«SH«+TMgiJtfciZ 
n & F- Vyf+hmm 1 WffiSfiiG a NjSft®<0»! 

] G aNf£ B B B *xe?*-y^/l«£-£l> 
mz. Mgs. tilt Z n <r 1 x 1 0 ! 7 cnr 3 gUtOMg-C K 
-fcry^U-:^. 5Et;CSr 1 x 1 0»»ar 3 JjLJb<baiBE 

■c h- try rtmm 1 <ois««:g a NSAioiBi 
a*. 

[oooi J 

[^tom-t-S.fMrTM) ^MJiiiJffigttG a N*S a B a « 
fcMES(#I- ) SotJHUl F 5 y » # 

( f e t ) <7mm*i£xm Ltifa^ittG a n&a 

[0002] 

£FE Tc/Mfm%ib { &A.lzmht>tiX , 

S\ ffii -ft-i^"ir_ "(s 3I'& GaAsiKf) 

MM OC V DfctCk 0 . ^Igjf tt.^r > 1— 7'S7)G a 
isTMG { h U * WfiV *7J*) ±fc*2TMA ( h 'J * 

f-^r/t-s-^A) >r;i.-y> (ash 3 s efflu, s 

tnl K-/\'y b b IX y7/«*«v>T nI«A ! 
G a A s £ Al *' iSttS b 1 X &m l F E T«fj§ r * 

at*. 

[0003]^ >T\ r (?) nlAlGaAs l^±t , 
PJi.i27"5X'vCVDSTS i 0 2 &£'£*t1t*-tbC:<SD 

*> . -f -i t 7 * h u v 7' 7 7 < - 1 tt&x. ■•/ & v ?>>m 

If?- YW&m&*-htziit><r>rt9--yfk^. V 
-xm%b FW yTO^jSg^tlsfl^fcfA u G e 

/n i ^si-u &tz?- bmm<7m&mmzi,i\ \ & 

[0 0 04] bZ6X\ GaNJRWRfcffllVteFET 
&a®ft#£#-C'£-?T. 4 0 O'Cifil^agSSiST 

tfc-^x *> sft*7£-ri> ; b 4- < iw^r * t ^ a - 1 

htlXm. i«0GaN3SFETS8BS-r&*&, Ga 
N^WfJTIi . G a A s ^ B H a ^^ J: 9 t*P@OSi. 
§i£ a a s »[£I!St-f & r fcj&WC**ifc*>, «eAS«( 
<0±£Br5£tf)G a NSMSftfcxK** y-WHfcg£€T 
BrS-r &FE TJt«B6t»SEt4 -T i: &V\ 



[0005] GaN&<7)FET£IBIrf&l£ 
tte. WfcbbX*r7r47, SiC, GaAs&£'0 
SHBSODWB* F££ £« & ffl ^ . t ff) £ is'M O 
CVDST. ~B, ryK-7*OGaN^a«S-^ 
U O^T-^±tni^GaN|§ H B a Jf SrSffif i: IT 

FETlltjirtt & Ga N^F E TtmifthtzMZ 

[0006] LfrL**^ iJEL/SFET««eS:» 
S-f & t S . 7 y K-7°OG a NISfi+tttffiSffiFLt 

LTIK*:#X -«t:« nMTfiffifciftLT Ls fcV^ 

GaN£FET£i!5i-t!i*&£\ }SttJi<0Tfcfflat& 
7y F-7-G a NS^Jfir mSn.it-fhmtiStil.Ztl 

[0007] 

•CFETJiai3aiW«-t*t#0±iELfclSIH&J»^ 
L, GaNlFE T(7)fM(C5iffl LT*SWrJ«BfittG a 

[0008] 

*mtZ*i^X&. GaNg s B a JlWJfyt 

;n£* c , m g . Zn »p A> h max I y 

4-< b h 1 HOpaTtehtr K-ey^t* ■- 1 Sr«« 

[0009] af*W(~ti . G a N ftflSrX t* ^ ^ is Tib 

mstmiz, as 6 o oiciaj:«**»HJi'fcM 

g ifctiZ n r H-fy^-rS35^£G a N^ft«<0|? 
JS^S^. G aNSn B E .£'Xf^^y-p;l-)t^§-ti-&li 
C, M gifcttZ n * 1 x 1 0 ; 'cm-3];JJi^)gSt- K— 
ty^L^«%. ECCSrl xl 0 iS cr 3 W±^ST 
K — t' >' |-, aSia G a Ntt^lORS^^^ftS 
ft 6, 

[0010] 

[ mcommm ] g a. n«a twasRa-FL* 

mm IX l >T . f n S<p^a k S S: 1 4 

fc»t . $mmo a Nis a a a i3:3i^<50 n mmnm^ 
t„ icommfmi^mttcMz. t^mmxu. x 

e * * i'-v ^BE^ffir G a NIS B B a l & Rfc . -e 
it. C, Mg, Zn(J51«4fctt2«feLh4^fi!ti.p 

m-sm t w f - f y / lt # . -t <o p s^tit 
t. h^xmGa.N&&mcvnmt*m]Lxzm 

SjfflVmktii . - ffM^itJt F E TilliJS 

tfc^T . n G a N*£ B a B «ii 

[ooii] a^tii, MXivam®&&tL 



i(3) 001-247399 (P2001 -ch39 9 



T. GaNISft«<O^M?r«ffl<OH : S? 
KS.+T'fftV -f-(0>#t, MsitAiZ nSr F'-fy 
.IOjigT\ Mg£7>(±Zn(iHfc;g-&U -t 
<0f£». *H**lfcG aNJMMii-m&FSftfcfr 

°CW±Cl^SiiS, 6 0 O'Ci. Offi^SJKiD^fct 

±ie Ltd^^mLMzmt i^w-^x-hi . 10 

i ') &R«t=ft 4 G a N|*IMM>.J:£ n ®0>mM £ ft 
H UT t . SKG a N&ilfftf n Wt L T «SMU*"I> 

[0012] %2<mm±c iivvws^cibit. - 

<0*£Cfclu G a N&^Ji^jtlP^M g ifcttZ n r 
H-tT^ LTJMKMl* G a NttJW fc::Bfrt£ * * 'J 

-S . F'-t°y ?'*tlX-CUG a NIS B B a «4>{c^^2i 
{uS-flMI" -i^JT'G a N&yiJIir^ffifiHUr l> . - 
-g\ G a N^fiiS^df^ U T^5:*ifHI-f H— 
ey^t^JJaM g tiitiZ n 1 x i 0 !1 an- 

*&±izm%.zti&. m&&ztii*)!s<%&t. Ga 

CfiOK-tfy^jRflHil x 1 0 l8 c«i-31?Jl±tciS^?it 
a , ftgEtfiiti Oft< «r* fc . G a NftHMWafftt 

2>„ 

[0013} 

as it&mt ixvmzmm-h* t-r. nm 
_t . mui-'t - t-^s^ni^ 

±(~. MBESit, y^fil-t K-7>> < 3 ■ 1 0*«To 
rr> . ilGa ( 5x] O'-Torr) , tlMg (1X1 
0- ? Torr) . Joit/H; « 5 x 1 0 6 Torr) fig. 
&ifil£ 6 4 0 •Ct'WA 2nwJ0G a N^lal s" 7 r Jf 
2AtlXmi. JK*»±C. f*lAm»MgH 

- i if; s p B /f (.\ '"?£ is , o ; " 

cm-) 2B5rfiEltL!t. 

[00 14) Ol^T', MgH-TGaNie B a B Ji2BC> ; 

1 K5y>- ( 3 x i O-'Torr) SrSBW I 
£64 0'CT'l 0M«U:„ »c. ilG a (8>: 

1 0" 7 Torr) cTV^-T (5X1 O^Toit) £BW 
^tnlh'-AV Yb IX Si (1X1 0- 9 Torr) 

J&&i&g8 5 0°CT'Mg F-rGaNig B B e/I2 BO 
±fcffA 3 0 nmcO n HO S i K-7Ga NifeU 3 £f£ 
KLfc. ;«0t* tnS^ft V7WBS&2 X 1 0 i7 cr3 
Kfc* - fc ( i , ¥SjK*-;HiJ^51IS L/C fc S . 

[00 151 owe. S i F-7XJaNf.£ H a B Ji3<7)£® 
iz s i 0 2 i!£fiScH U . SE«0±C 7 thU =Jx Y t 

i OjMt^W^feW&ffofc. -5-LT. i^h 
□+M?ohoyPV't>7, (ECR) 77X7^1* 



Ufcx 7 f- y?*#x * MB UfcSg&H-gB-iJ-tPiat UT 3 
t£SB#CM g F'-7"G aNfe-fel 2 BOUffi^SffiT-S 
ST-WX^f-y/^lSff-oTt^t). SOWS i 0 2 1 
o-t^t-x -/ f - y m. £• U /t . 
[0016 ] Otvr\ S i K-7'G aNia B B nJ13<^± 
(;» 7 * h l^^'x F- S-ffl^TV-^«Si: Kl^-f >«S 

i /a i &Kgs«-Lty-7,i:Sfc km vmss-fj 

j£ U . filtJUh^lB^OT i / A 1 Jj 'J 7 h # 7 U -fc 

mz, 7*h v tffiwt y- hwsw&imm 

rt9--y?L. ^-<7«Mii®rtTi/Pt*S : i 
UTy- HtlfML. ^iiWI-OT i /P tr!)7 
h * 7 1 & ^ fc t i 0 . H 3 T* U ^ F E T J L 
tc 

[0017] ;<?!)FET(?5iKSW59#tt<OfFfl|&iFf-3/s. 

L N -e^t a<7)jt*>±#'0mE!i 1 . 1 Vtinft. K 
t , P E T«Mftt#tt t ^*TT'J> -> , 

[ 0 0 1 <S ] C £0 i 3 iri t *»<b , *%Bjj^?£^Mffl U 
T«LtA'7 7 TJH2 AtM g F-7-G a NigfoJf Ji 

^"Tfi t> SSitT'fel> C t ZWl-f hZ.c tfX'% h . =Sr 
*J. ±l2^M(5i!Tii. GamMh!mm#ilziil1im 
mMt LXli> : *-1->\- t F5>'ybTy=t-T. Gajff. 

Wmm^&Z htT'i. a^G a*fc LTtsTEG^ 

$&blX M B E i*r Sffl Uft: *t , M O C V D ST' t P! 

K-TG a 2 B<?)** U rffiEW 1 x 1 0 !5 e» 

■HUTT*^^, -f-LT. Mg* K-t , >^Lt^->>& 
lC«JS$it^T>- F-7Ga N^aaffl^^r-v 'i TjRKtt 

J x l 0 i7 cr s T'^>-5/L% 

[00 20] t^o. Mgrl ■< 1 0 s "cm "OiiHT 
F - tT y b iZ X 0 . 1.117 > K - r G a N ^ B 

IW^f-v 'J7(5:fT*>S'$ilTv>l.„ f lT. C«MgF 
— 7°G a NSqBsiH 2 B (*-v <)7im ■ 1 >'■ 1 0 !6 cnr= 
tlT) tSEtCSrl x 1 o:«crs F'-fy/UTFET 
JiaBtS:®* U - fcffi^TgMMfc H«£ FETr 

HfiL. f^m^se&fFffiu^i,!^, ±iei^n 

[0021] 

St:iWi\ B^awG a NISfiJi t«JSt 4 i #'T" 
64. ^UT. ^BBSrilffl-tSCfcfcJtO. ^fiiift 
-h^W&G a NS«F E T^SIitTl. ^ b tfX% 

x\ i(r>Tmmmm±±xhh. 



K4) 001-247399 ( P2 O'O 1 



[HI] aWWffiSrffiT. MaJiitfHKftOGaNJgA 
[I3]GaNlFE T^SfffiWJt Srjjrf ftltf, 



2 A A' 7 7ri 

2B MgK-rGaNSJW 

3 Si H-rGaNiftI 



imi ] 




<5i ) int. ci . 7 mmm- p i t-^-k (## > 

HO 1 L 29/812 

F ?-_',(##) 4G077 AA03 BE! 5 DA05 EB01 EB02 

ED06 KE01 KF03 HAOfi SAO-i 
5F045 AA04 AA05 AB14 AC08 AC09 

AC19 AD10 AD12 AE05 AE07 

AF04 AF09 BB16 CA06 DA53 

DA59 DA66 
5F102 GB01 GC01 GD01 GJ10 GKO-5 

GL04 GS01 GT03 HC01 HC11 

HQ 6 

5F103 AA05 1)1)01 GGO] HH03 HH04 
JJD1 KK01 KK07 KK10 LLOS 
RR05 



